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$QHZIRUPDOXQLYHUVHLQWXUQSURPSWHGDVHDUFKIRUQHZWHFWRQLFVWKDWZRXOGPDNHWKHQHZXQGXODWLQJIUHHIRUP
HQYHORSHVEXLOGDEOHZLWKLQUHDVRQDEOHEXGJHWV
*OD]HGFXUYLOLQHDUHQYHORSVDQGWKHSURGXFWLRQVWUDWHJLHV
2QDWHFKQRORJLFDOOHYHODFRPSOH[JHRPHWU\LVDGLIILFXOW\DQGDFKDOOHQJHIRUWKHHQJLQHHUVLQWKHVWUXFWXUDO
GHVLJQ RI IUHH VXUIDFH JD]HG FDQRSLHV DQG HQYHORSHV *ODVV SDQHOV SURYLGH RSWLFDO WKHUPDO DQG DHVWKHWLF
HQKDQFHPHQWV(QJLQHHUV¶SULPDU\ZRUNFRQVLVWVRI WKHGHVLJQSKDVHVWUXFWXUDOSULQFLSOHDQGGHWDLOLQJJHRPHWULF
GHVFULSWLRQDQGFDOFXODWLRQVDQGWKHFRQVWUXFWLRQSKDVHIDEULFDWLRQDQGDVVHPEO\RIWKHEXLOGLQJSURFHVVWRJHWKHU
ZLWKWKHFRQWUDFWRU)RUHDFKRIWKHVHVWDJHVDQHZFKDOOHQJHKDVWREHIDFHG
2.1. Curvilinear glazed surfaces and flat glass panels  
:LWK WKH HPHUJHQFHRI WKH ODUJH VFDOH IUHHIRUP VXUIDFHV LQ DUFKLWHFWXUH DQ HVVHQWLDO TXHVWLRQ DULVHV KRZ WR
SURFHHGIURPDJHRPHWULFDOO\FRPSOH[GHVLJQWRZDUGVDIHDVLEOHDQGDIIRUGDEOHZD\RISURGXFWLRQ7KHSURGXFWLRQ
VWUDWHJLHVXVHGIRUWZRGLPHQVLRQDOIDEULFDWLRQRIWHQLQFOXGHFRQWRXULQJWULDQJXODWLRQRUSRO\JRQDOWHVVHOODWLRQXVH
RI UXOHGGHYHORSDEOH VXUIDFHV DQGXQIROGLQJ*HRPHWU\RI WKHVSDFH IUDPHRUJULG LV WKHQ D FRQVHTXHQFHRI WKH
GLYLVLRQV
,QFRQWRXULQJDVHTXHQFHRISODQDUVHFWLRQVRIWHQSDUDOOHOWRHDFKRWKHUDQGSODFHGDWUHJXODULQWHUYDOVLVSURGXFHG
DXWRPDWLFDOO\E\WKHPRGHOOLQJVRIWZDUHIURPDJLYHQIRUPDQGFDQEHXVHGGLUHFWO\WRDUWLFXODWHVWUXFWXUDOFRPSRQHQWV
RIWKHEXLOGLQJ7KHZLUHIUDPHFURVVVHFWLRQVSURGXFHGE\FRQWRXULQJFDQEHIXUWKHUPDQLSXODWHGWRLPSURYHWKH
JHRPHWU\RIWKHEXLOGLQJLQRUGHUWRJHQHUDWHWKHSUHFLVHGHILQLWLRQRIDOOVWUXFWXUDOPHPEHUV>@,Q)RVWHUDQG
3DUWQHUVXVHGFRQWRXULQJVWUDWHJLHVLQGHVLJQLQJ&DQDU\:KDUI6WDWLRQ¶VJOD]HGFDQRSLHVFRYHULQJWKHHQWUDQFHV2YH
$UXSKDVGHYHORSHGDV\VWHPFRPSRVHGRIGLVWLQFWIODWJODVVVHFWLRQV)LJ


)LJ)RVWHUDQG3DUWQHUV&DQDU\:KDUI6WDWLRQ/RQGRQ
$QH[FHOOHQWH[DPSOHRIWULDQJXODUWHVVHOODWLRQLVDFDQRS\RYHUWKH*UHDW&RXUWDWWKH%ULWLVK0XVHXP
E\HQJLQHHULQJFRPSDQLHV)RVWHUDQG3DUWQHUVDQG%XUR+DSSROGZDVIDEULFDWHGDQGHUHFWHGE\:DDJQHU%LUR7KH
LUUHJXODUO\VKDSHGDQGGHIRUPHG³VOLFHG´ WRUXV IRUPRI WKH URRIZDV UDWLRQDOL]HGDVD WULDQJXODWHG IUDPHQHWZRUN
FRQVLVWLQJRIKROORZURGVDQGFRQQHFWRUQRGHVDOORIWKHPGLIIHUHQWIURPHDFKRWKHUDQGDOORIWKHP&1&
FXW7KHIUDPHZDVWKHQILOOHGZLWKJODVVSDQHVHDFKRIZKLFKZDVXQLTXHGXHWRWKHLUUHJXODUJHRPHWU\RIWKH
URRI¶VSHULPHWHU>@$VLPLODUVWUDWHJ\ZDVXVHGLQWKHLQWKHJODVVURRIRIWKH'*%DQNE\)UDQN*HKU\
7KHWULDQJXODWHGVSDFHIUDPHZDVFRQVWUXFWHGIURPVROLGVWDLQOHVVVWHHOURGVWKDWPHHWDWGLIIHUHQWDQJOHVDWVL[OHJJHG
VWDUVKDSHGQRGDOFRQQHFWRUV7KHWULDQJXODWHGIUDPHZDVLQILOOHGE\DSSUR[LPDWHO\WULDQJXODUJOD]LQJSDQHOV
ZKLFKZHUHDOVR&1&FXW$VLQJOHOD\HUIXOO\JOD]HGVWUXFWXUDOJULGZDVDOVRXVHGLQ7KH1HZ0LODQ7UDGH)DLU
E\0DVV\PLOLDQR)XNVDV7KLVLVDQLPSUHVVLYHIUHHIRUPVWUXFWXUHZLWKDNLORPHWHUSHULPHWHUDQGD
PðEXLOWVXUIDFHWKDWULVHVRQDPðODQGVXUIDFH>@
7KH*ROGHQ7HUUDFHVLQ:DUVDZE\7KH-HUGH3DUWQHUVKLS,QWHUQDWLRQDODUHWKHODUJHVWVLQJOHJODVV
HQYHORSHLQWKHUHJLRQ7KHPXOWLXVHFRPSOH[IHDWXUHVDVWXQQLQJPXQGXODWLQJJODVVHQYHORSH7KHJODVV
DQG VWHHO URRI FRYHULQJ WKH FHQWUDO VKRSSLQJ DUHD ZDV SURYLGHG E\ :DDJQHU%LUR 7KH UHVXOW LV D FRQWLQXRXV
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WULDQJXODWHGJULGRIVWHHOUHFWDQJXODUKROORZVHFWLRQV5+6RIFRQVWDQWVL]HPPGHHSE\PPZLGHZLWK
ZDOOWKLFNQHVVHVYDU\LQJIURPWRPPGHSHQGLQJRQWKHIRUFHVLQHDFKPHPEHUILJ


)LJ-HUGH3DUWQHUVKLS,QWHUQDWLRQDO7KH*ROGHQ7HUUDFHV:DUVDZ
,QWKHHQGHDFKRIWKHQRGHV5+6PHPEHUVDQGJODVVSDQHOVKDVDXQLTXHJHRPHWU\7KHURRI
FRQVLVWVRIDQXQGXODWLQJJHRPHWULFDOO\FRPSOH[QHWRIZHOGHGVWHHOHOHPHQWVVXSSRUWLQJWULDQJXODUJODVVSDQHV7KH
$UXSHQJLQHHUVLPSRUWHG-HUGH
VEDVLFURRIPHVKJHRPHWU\IURP$XWR&$'DQGPDQLSXODWHGLWXVLQJDGGLWLRQDO
VRIWZDUHWRRULHQWDWHHYHU\5+6PHPEHUSHUSHQGLFXODUWRWKHELVHFWRURIWKHDQJOHRIWKHWZRJODVVSDQHOVLW
VXSSRUWV6RPH9LVXDO%DVLFURXWLQHVZHUHDOVRGHYHORSHGWRPDSWKHZLQGORDGVIURPWKHZLQGWXQQHOWHVWGLUHFWO\
IURPHDFKSUHVVXUHWDSORFDWLRQRQWRHYHU\VWUXFWXUDOPHPEHU)LJ

)LJ5HQ]R3LDQR7KH:HOWVWDGWKDXV.|OQ
7KH IDoDGH LV FRYHUHG ZLWK  JODVV SDQHOV PRXQWHG LQ GHOLFDWH ZRRGHQ JLUGHUV 7R PHHW WKH EXGJHWDU\
UHTXLUHPHQWVWKHGRXEO\FXUYHGVXUIDFHZDVWREHDVVHPEOHGIURPIODWTXDGULODWHUDODQGEHQGSDQHOV'UDZLQJVWR
SURGXFWLRQFRQFHLYHGDSDUDPHWULFPRGHORIWKHIDoDGHDQGRSWLPL]HGWKHKRUL]RQWDODQGYHUWLFDOSDQHOVHJPHQWDWLRQ
VRWKDWWKHGLVWDQFHEHWZHHQWKHHGJHVRIWKHSODQDUSDQHOVFRXOGEHDEVRUEHGE\WKHIUDPLQJ7KH&1&FRQWUROOHG
JODVVFXWWLQJPDNHVLWSRVVLEOHWRIROORZWKHVRIWOLQHVRIWKHERG\>@ILJ
7UDGLWLRQDOO\KRWEHQGLQJSURFHVVLVHQHUJ\FRQVXPLQJDQGUHODWLYHO\H[SHQVLYH)RUWKLVUHDVRQDPRUHDIIRUGDEOH
DOWHUQDWLYHKDVEHHQGHYHORSHG7KHWHFKQLTXHLVFDOOHGD³FROGEHQGLQJSURFHVV´EHFDXVHLWLVXVHGWREHQGJODVVSODWHV
RQWKHEXLOGLQJVLWHDWURRPWHPSHUDWXUH7KHSURFHVVLQYROYHVJUDGXDOEHQGLQJRIWRXJKHQHGIORDWJODVVODPLQDWHVRQ
DFXUYHGIUDPH>@
2QHRIWKHZRUOG
VPRVWQRWDEOHEHQWJODVVVWUXFWXUHVLVWKH6WUDVERXUJ7UDLQ6WDWLRQ([WHQVLRQH[HFXWHGE\
WKHILUP6HHOH7KHJOD]HGVWUXFWXUHLVDVPRRWKGRXEOHFXUYHGHQYHORSZKLFKLQYROYHGDVXUIDFHDUHDRIQHDUO\
P/LNHDJLDQWFRFRRQPORQJDQGPKLJKWKHQHZJODVVVKHOOZUDSVDURXQGWKHKLVWRULFVWDWLRQEXLOGLQJ
ILJ
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
)LJ-0'XWKLOOHXO(7ULFDXG)%RQQHILOOH6WUDVERXUJ7UDLQ6WDWLRQ([WHQVLRQ
7KHJODVVVWUXFWXUHZDVFUHDWHGIURPYDULRXVFRPSRQHQWVVL[PLOOLPHWUHWKHUPDOO\SUHVWUHVVHGZKLWHJODVVZLWKD
GRXEOH VLONVFUHHQ SULQWLQJ LQ ZKLWHEODFN VLPLODU WR WKDW RQ WKH URRI SODVWLF FRPSRVLWH IRLO ZLWK LQWHJUDWHG VXQ
SURWHFWLRQILOPDQGVL[PLOOLPHWUHWKHUPDOO\SUHVWUHVVHGJODVVZLWKORZFRDWLQJ,Q)UDQN*HKU\ZDVDQHDUO\
DGRSWHURID³FROGEHQGLQJ´SURFHVVZKHQKHWUDQVIRUPHGWKHGRZQWRZQ7RURQWR¶V$UW*DOOHU\RI2QWDULRZLWKDQHZ
FRQYH[JODVVIDoDGH/DWHURQKHXVHGWKHVDPHDSSURDFKIRUWKHSURMHFWRIWKH)RQGDWLRQ/RXLV9XLWWRQ
LQ3DULV7KHJODVVSDQHVWKDWPDNHXSWKHVDLOOLNHIDoDGHDUHIULWWHGZLWKVLONVFUHHQHGGRWVWRFRQWUROKHDWJDLQ
'XULQJFRQVWUXFWLRQ*HKU\KDVEHQWIODWSDQHOVDQGFRDWHGWKHFRQVWUXFWLRQZLWKHQHUJ\VDYLQJKLJKSHUIRUPDQFH
DUFKLWHFWXUDOJODVV+HGLGVRZLWKRXWWKHH[SHQVLYHXVHRIKHDWEXWUDWKHUE\XVLQJDQLQQRYDWLYHSURFHVVLQZKLFK
ZRUNHUVVKDSHWKHJODVVRQVLWH>@)LJ


)LJ2*HKU\7RURQWR¶V$UW*DOOHU\2DQG)RQGDWLRQ/RXLV9XLWWRQ3DULV
$GYDQFHGWKUHHGLPHQVLRQDOJHRPHWULHVPD\LQYROYHEHQGLQJDORQJPXOWLSOHD[HVUDWKHUWKDQDF\OLQGULFDOEHQG
ZLWKDVLQJOHUDGLXV1RUGSDUN5DLOZD\6WDWLRQVLQ,QQVEUXFNE\=DKD+DGLGDQG3DWULN6FKXPDFKHU
XVHGKHDWEHQGLQJWHFKQLTXHVWRDFKLHYHGRXEOHFXUYDWXUHVILJ


)LJ=DKD+DGLG$UFKLWHFWV1RUGSDUN5DLOZD\6WDWLRQV,QQVEUXFN
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
7KHIRUPRIWKHVWDWLRQVXVHGDFRPELQDWLRQRIWKHUPRIRUPLQJDQG&1&PLOOLQJZLWKSDQHOVGHYHORSHGE\%ROOLQJHU
	*URKPDQQDQGPDQXIDFWXUHU3DJLW]0HWDOOWHFKQLNDQGWKHQPDGHLQ&KLQD>@+RWDQGFROGJODVVEHQGLQJPHWKRGV
FRQWLQXHWRHYROYHDUFKLWHFWV
PDWHULDOUHSHUWRLUHLVH[SDQGLQJWRLQYLWHDQGWUDQVIRUPOLJKWLQZD\VWKDWHYHQILQGH
VLqFOH YLVLRQDULHV FRXOGQ
W KDYH LPDJLQHG ,Q  SURMHFWV RI SDYLOLRQV PDGH IURP JODVV ZHUH FUHDWHG GXULQJ
3DUDPHWULF'HVLJQ/DELQ6]F]HFLQ7KHPDLQDLPRIWKHUHVHDUFKZDVWRFUHDWHDSDYLOLRQZKLFKFRXOGVKRZQHZ
SRVVLELOLWLHVRI'EHQGJODVVSDQHOV7KLVLQQRYDWLYHSURGXFWLVDV\VWHPRIODPLQDWHGJODVVSDQHOVDQGIDVWHQHUV
QDPHGE\WKHPDQXIDFWXUHU*ODVV:DYH7KLVV\VWHPJLYHVDJUHDWIUHHGRPRIGHVLJQDQGKLJKFUHDWLYHOLEHUW\DQG
WKHHQGUHVXOWLVWKHRULJLQDODUFKLWHFWXUHRIWKHEXLOGLQJ


)LJ0DUWD%DQDFKRZLF]*ODVV3DYLOLRQ(XURSHDQ&LW\RI&XOWXUH)DFXOW\RI&LYLO(QJLQHHULQJDQG$UFKLWHFWXUH6]F]HFLQ

7KDQNVWRWKHFRRSHUDWLRQZLWKDQLQQRYDWLYHDVIDUDVWKH3ROLVKPDUNHWLVFRQFHUQHGFRPSDQ\SURGXFLQJWKHWKUHH
GLUHFWLRQDOJODVVSDQHOVV\VWHPVGHVLJQHUVKDYHWKHRSSRUWXQLW\WRXVHJODVVLQXQXVXDOZD\3DYLOLRQVKDYHWREH
PDGHHQWLUHO\RIJODVVZLWKRXWDQ\FRQVWUDLQWVDERXWWKHIRUP2QHRIILQDOGHVLJQVZDVVXSSRVHGUHSUHVHQW7KH:HVW
3RPHUDQLDQ5HJLRQGXULQJWKHFHOHEUDWLRQRI:URFODZ
VLQDXJXUDWLRQDV(XURSHDQ&LW\RI&XOWXUHILJ
5HVXOWVDQG'LVFXVVLRQV
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